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INTRODUCTION
Hysterectomy is one of the most frequent operations in
the field of gynecology. According to the 1997 report by the
Bureau of Statistics, U.S.A., 604,121 hysterectomies were
performed. Among them, 64.5% were transabdominal hys-
terectomy (TAH), and the remaining 35.5% were vaginal
hysterectomy (VTH) (1). VTH involves less pain and com-
plications with fast recovery and bowel function (2), whereas
the TAH frequently involves complications with slow recovery
requiring longer hospitalization (3, 4). Due to these merits,
VTH has been preferred whenever there was no contraindi-
cations against VTH or TAH (5).
There is no clearly established instruction for choosing a
method of hysterectomy. However, the decisions are largely
made based upon the surgeon’s preference, experience, and
subjective point of view (6, 7). The only official opinion sug-
gested by the American College of Obstetrics and Gynecol-
ogy (ACOG) is just the size of the uterus as a criterion in
making a decision among the methods of hysterectomy. The
ACOG suggests to choose VTH when the size of the uterus
is smaller than that of 12 weeks pregnancy (280 g), and when
the case is a benign disease with the lesion confined in the
uterus flexible enough to allow downward movement (8),
also referring to the patient’s anatomical condition and pref-
erence, and the surgeon’s level of expertise (9).
The method of hysterectomy should be chosen based on a
more objective judgment rather than on a subjective point
of view. In this context, a variety of minilaparotomical oper-
ations, particularly, laparoscopy-assisted vaginal hysterectomy
(LAVH) is being recognized as a possible alternative of TAH,
thus practically reducing TAH (10). However, the LAVH
entails a few problems: it requires an expensive equipment,
a long learning course, and a good and well equipped opera-
tion room setup (11, 12).
Given this, the authors have developed a method of mini-
laparotomically assisted vaginal hysterectomy (MAVH),
which is simple and easy to learn, and studied its safety and
effectiveness.
MATERIALS AND METHODS
The analysis of the safety and effectiveness of MAVH is based
on 75 patients who received the operation from February 1,
2002 to July 10, 2002 in the Department of Obstetrics and
Gynecology at Gachon Medical University Hospital in Korea.
The subjects were confined to those who had a benign
disease that is also suitable for TAH, excluding uterine pro-
lapse. Every patient who met this criterion was included in
this study without purposeful selection. For diagnosis, we
performed pelvic examination, ultrasonic examination, and
Yu-Duk Choi, Soon-Pyo Lee,
Young-Won Cha, Jang yeul Choi
Department of Obstetrics and Gynecology, Gachon
Medical University Hospital, Incheon, Korea
Received : 21 May 2003
Accepted : 17 November 2003
Address for correspondence
Yu-Duk Choi, M.D.
Department of Obstetrics and Gynecology, Gachon
Medical University Hospital, 1198 Gu-wol dong, 
Nam Dong gu, Incheon 405-760, Korea
Tel : +82.32-460-3254, Fax : +82.32-460-3290
E-mail : dd106@hanmail.net
263
J Korean Med Sci 2004; 19: 263-8
ISSN 1011-8934
Copyright � The Korean Academy
of Medical Sciences
Minilaparotomically Assisted Vaginal Hysterectomy
Endoscopic hysterectomy is increasingly selected as a current trend to minimize
invasion, tissue trauma and early recovery. However it has disadvantages of the
difficulty to learn and needs expensive equipments. So we developed a new mini-
mally invasive method of vaginal hysterectomy-minilaparotomically assisted vagi-
nal hysterectomy (MAVH) in order to complement the current laparoscopic surgery.
The principle of MAVH is based on suprapubic minilaparotomical incision and
uterine elevator that allows access and maximal exposure of the pelvic anatomy
and an easy approach to the surrounding anatomy enabling division of round liga-
ments, Fallopian tubes, tuboovarian ligaments, and dissection of bladder peri-
toneum. After then, the vaginal phase of MAVH is done by the traditional vaginal
hysterectomy. We enrolled 75 consecutive cases and in 73 cases thereof MAVH
was accomplished successfully. The technique of MAVH is simple and easy to
learn and it involves a small incision causing less pain and complications. This
practice does not require expensive equipments. MAVH is considered as a safe
and effective alternative method for abdominal hysterectomy in most cases.
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general laboratory tests.
Every patient was given the precautions before operation.
The enema was given before the day of operation and in the
morning of the day of operation, and prophylactic antibiotics
were given preoperatively. The operations were performed
by the same surgeons.
The items on the checklist included the followings; patient’ s
age, weight, body mass index, obstetrical history, previous
pelvic operation history, preoperative diagnosis, operation
time, external blood loss, complication, pathologic findings,
uterine mass, and recovery time of gastrointestinal function.
Operational Technique
In all our patients, we used general anesthesia with endo-
tracheal intubation. Foley catheter was placed in the blad-
der and the patients were set at the lithotomy position. The
method of MAVH comprises two phases; the transabdomi-
nal phase and the transvaginal phase. The pelvic cavity was
accessed by the traditional laparotomy with a suprapubic
minilaparotomical incision that is 2-2.5 cm long and parallel
to the pubic hair line. Through this incision site, the adnexa
on both sides of the uterus and other pelvic organs around
the bladder were brought into sight by manipulating the
uterine elevator that had been already inserted into the uter-
ine cavity through the vaginal canal. By this method, the
round ligament, uteroovarian ligament, and the Fallopian
tube were exposed at the incision site, clamped with an Allice,
and sutured in the figure-of-eight shape. At an interval, the
proximal site of the uterine wall was also clamped and sutured
in the figure-of-eight shape by the same method. Then, the
site between the ligated regions was cut to separate the round
ligament, uteroovarian ligament, and the Fallopian tube from
the uterus. These organs on the other side were treated in
the same way.
When the ovary and the adnexa also had to be removed, the
round ligament, the infundibulopelvic ligament, the parovar-
ium, and the Fallopian tube were clamped, sutured, ligated,
and cut.
The dissection of the bladder peritoneum was performed
as follows; the uterine elevator was elevated and bent back-
wards to expose the bladder peritoneum; then, it was held
by an Allice and infiltrated with normal saline solution or
with dilute epinephrine solution which leads to easy separa-
tion of the bladder peritoneum from the cervical wall; infil-
tration was done by 20 gauge spinal needle inserted trans-
abdominally; and the extension and dissection of it was fol-
lowed by the transvaginal approach. First, the uterine eleva-
tor was removed and the mucosal layer around the vaginal
cervix was dissected by the circumferential incision of the
uterine cervix. The partially attached bladder was completely
dissected from the cervix, and access to the pelvic cavity was
gained by dissecting the anterior and posterior vaginal fornix.
Afterwards, the uterosacral ligament, the cardinal ligament,
and the uterine vessels were clamped, ligated, and cut to com-
pletely separate the uterus and the adnexa from the pelvic wall.
Then they were removed through the vaginal canal. Ordi-
narily, the vaginal approach is easier and safer for the uterine
artery ligation.
When the size of the uterus to be removed was large, mor-
cellation of the uterus through vaginal canal or the extraperito-
neal abdominal uterine morcellation was performed. Although
the morcellations were performed mostly through the vagi-
na, the median episiotomy was performed in some cases to
enlarge the vaginal canal and to obtain a wider sight. When
the extreme size of a uterus made the vaginal hysterectomy
impossible, the extraperitoneal abdominal uterine morcella-
tion was performed. The final steps of the operation involved
reconfirmation of the complete hemostasis, the suture of the
vaginal stump, and the suture of the suprapubic incision.
RESULTS
The MAVH was successful in 73 cases (97.3%) out of 75
attempts. In the 2 unsuccessful cases, severe pelvic adhesion
was seen through the incision site. Since MAVH was impos-
sible for these 2 cases, we performed abdominal hysterecto-
my for them. The mean age, parity, weight, and body mass
index of the subjects of the 73 cases were 42.6±5.1 yr, 2.0
±0.7, 59.5±7.5 kg, and 23.6±2.6, respectively (Table
1). Forty patients (54.8%) had a past history of surgery: 2
patients had 3 previous surgeries, 11 patients had 2 previous
surgeries, and 27 patients with 1 surgery, which counts to a
total of 55 previous surgeries. The most frequent type of
Patient data Range Mean S.D.
Age (yr) 28-72 42.6 ±5.1
Parity 0-4 2.0 ±0.7
Body Weight (kg) 42-75 59.5 ±7.5
Body Mass Index 18.4-29.0 23.6 ±2.6
Table 1. Clinical data of the subjects
Surgical history Cases (%)
Operation history 40 (54.8%)
No operation history 33 (45.2%)
Total 73 (100%)
Table 2-1. Surgical history of the patients enrolled in this study
Previous surgery Number of surgery (%)
Caesarian section 22 (40%)
Tubal ligation 15 (27.2%)
Adnexectomy 12 (21.8%)
Appendectomy 6 (11.0%)
Total 55 (100%)
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surgery was Caesarean section; 6 patients had a Caesarean sec-
tion and 8 had repeat cesarean sections, which makes 22 (40%)
in total. Other types included 15 tubal ligation (27.2%), 12
adnexectomy (21.8%), and 6 appendectomy (11.0%) (Table 2).
The operational indications were 44 cases (60.3%) of uter-
ine myoma, 19 cases (26.0%) of abnormal uterine bleeding,
7 cases (9.6%) of dysmenorrhea, and 3 other causes (4.1%)
(Table 3). 
There were 6 cases (8.2%) of cumulative complication; 1
case (1.4%) of bladder injury during the bladder dissection,
1 case of vaginal vault abscess, and 4 cases (5.5%) of febrile
morbidity (Table 4). In terms of pathologic diagnosis, there
were 54 cases (74.0%) of uterine myoma with adenomyosis,
12 cases (16.4%) of adenomyosis, 2 cases (2.7%) of endometri-
al hyperplasia or cancer, 2 cases (2.7%) of endometrial polyp,
and 3 other cases (4.2%) (Table 5). The uterine mass ranged
from 75 g to 1,150 g with an average of 286.8 (±217.5) g.
Out of 73 uteri one (1.4%) was measured at less than 80 g,
17 (23.3%) were 81-150 g, 29 (39.7%) were 281-500 g, and
9 (12.3%) were over 500 g. The biggest one was measured
at 1,150 g. Morcellation was performed for all uteri measured
heavier than 280 g. The extraperitoneal abdominal uterine
morcellation was performed in 9 cases where the uterus was
heavier than 500 g including the biggest one (Table 6). 
The average operation time for MAVH from skin incision to
the completion of suture was 75.8 (±21.8) min. The aver-
age bowel function recovery time was 45.9 (±12.9) hr. The
external blood loss was 337.0 (±306.8) mL. Eight cases out
of 73 required transfusion with an average amount of 1.5 pints
(Table 7).
DISCUSSION
Three decades ago Philip Thorek (13) emphasized the im-
portance of a large incision to secure a good sight for opera-
tion, saying “The bigger the surgeon, the bigger the inci-
sion. The smaller the surgeon, the smaller the incision.”
Such a tradition still seems to hold true for hysterectomy,
one of the most frequent operations in the field of gynecology.
According to a report (1) in the U.S.A., 64.5% of hysterec-
tomy operations are done transabdominally and the remain-
ing 35.5% transvaginally. The percentage of transabdomi-
nal hysterectomy is as high as 93% in Finland (14), 74% in
the U.K. (15), and 54% even in the Netherlands that has
been famous for a high ratio of vaginal hysterectomy (10). In
Australia, the percentage of abdominal hysterectomy decreased
from 78% to 57% between 1990 and 1995 due to the increase
of laparoscopic hysterectomy (16).
The transabdominal method has many drawlacks compared
Indications Case (%)
Uterine myoma 44 (60.3%)
Abnormal uterine bleeding 19 (26.0%)
Dysmenorrhea 7 (9.6%)
Endometriosis and others 3 (4.1%)
Total 73 (100%)
Table 3. Surgical indications of hysterectomy in the patients
enrolled in this study
Complications Case (%)
Bladder injury 1 (1.4%)
Febrile morbidity 4 (5.4%)
Vaginal vault abscess 1 (1.4%)
Total 6 (8.2%)
Table 4. Complications of the minilaparotomically assisted vagi-
nal hysterectomy
Pathological Reports Case (%)
Myoma combined with adenomyosis 54 (74.0%)
Adenomyosis 12 (16.4%)
Endometrial hyperplasia and cancer 2 (2.7%)
Endometrial polyp 2 (2.7%)
Others 3 (4.2%)
Total 73 (100%)
Table 5. Pathological diagnosis of the subjects
Weight (g) Case (%)
<280 47 (64.4)
<80 1 (1.4)
~150 17 (23.3)
~280 29 (39.7)
>280 26 (35.6)
~500 17 (23.3)
>500 9 (12.3)
Total 73 (100)
Table 6. Weights of uterus removed by the hysterectomy
Operation time (Min.) Case (%)
<59 18 (24.7)
60-89 31 (42.5)
90-119 20 (27.3)
>120 4 (5.5)
Total 73 (100)
Table 7-2. Operation time required
Patient data Range Mean SD
Operation time (min) 35-142 75.8 ±21.8
Estimated blood Loss (mL) 150-2,500 337.0 ±306.8
Transfusion (pint) 2-8 1.5 ±2.2
Resumption of bowel 21-72 45.9 ±12.9
function (hr)
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to the transvaginal method, in terms of pain, scar, morbidity,
complication, recovery time, and length of hospitalization.
Thus, the latter method has been reported to be more desir-
able when both methods are possible.
In this context, many minilaparotomical operation methods
have been developed. Among them, the laparoscopic opera-
tion method has many strong points (17, 18). However, the
method also has many weaknesses, such as complicated proce-
dures, longer operation time than in the abdominal approach,
high cost, and many contraindications, which lead to its
limited application (19). Therefore, development of a sim-
pler method has been suggested.
So the authors have developed a new method of hysterecto-
my and named it minilaparotomically assisted vaginal hys-
terectomy (MAVH).
The key point of the MAVH is the suprapubic minilaparo-
tomical incision with the aid of an uterine elevator inserted
through the vaginal canal, which makes it possible to bring
the uterus and adnexa to the minilaparotomical incision site
in association with the evaluation of the pelvic cavity with a
dimensional assessment of tissues while watching with eyes,
and to facilitate performing bleeding control, clamping, suture,
ligation, and dissection of the lesion by a commonly used sur-
gical technique.
Since the minilaparotomy was first introduced by Uchida
in 1961 (20), Saunders and Munsick (21) developed a method
using a suprapubic minilaparotomy. And Vitoon (22) per-
formed 100 cases of tubal ligation through a minilaparotomi-
cal incision of 2.5-3.0 cm parallel to the suprapubic hair line
under local anesthesia.
The traditional laparotomical incision inevitably involves
separation of the rectus muscle and the sheath leading to the
damage of the dermatome of the 12th thoracic nerve that
controls the lower abdomen, the ilio-inguinal nerve of the 1st
lumbar nerve, and the genitofemoral branch of the 2nd lum-
bar nerve (23, 24). However, the method of minilaparotomi-
cal incision minimizes the damage to those nerves, resulting
in less pain and paresthesia after operation. The damage is
even less with a horizontal incision.
In terms of the size of incisions, Benadikar (25) performed
pelvic surgery with a 1.5-2 inch (3.8-5.1 cm) incision, Hasson
et al. (26) performed TAH with a 3-5 cm one, and Johnson
(27) performed myomectomy with a 2 cm incision. Bai et al.
(22) not only performed tubal ligation but also oophorectomy
under general anesthesia through a suprapubic minilaparo-
tomic incision of 2-2.5 cm and by using a uterine elevator.
One of the authors of this study, Choi et al. (28) reported a
method of tubal ligation through a 2-2.5 cm incision using
a uterine elevator under local anesthesia, and have recently
performed operations on ovarian cysts and ectopic pregnancy
through a suprapubic minilaparotomical incision of 2-2.5 cm
using a uterine elevator under general anesthesia.
The uterine elevator inserted into the uterine cavity through
the vaginal canal facilitates lifting, extension, flexion, rota-
tion, and lateral movement without damage or perforation
of the uterus, which makes it possible to bring and expose the
uterus and the adnexa through the incision site for necessary
operation. There are many different types of uterine elevators
such as Schroder, Vitoon, Semm canula, and Bai type. In this
study, a Bai type elevator was used.
The merit of MAVH is that it provides the surgeon with
a high visibility even with a minimal incision, which is backed
up by the flexibility of the uterine elevator. With the high
visibility, actions of operation such as dissection, clamping,
ligation, bleeding control, and division can be done perfect-
ly and completely. This effect leads to the decrease in tissue
damage, blood loss, and operation time. Minilaparotomy may
be a valid alternative to laparoscopy to patients who cannot
tolerate abdominal distension. It has all the advantages of a
minimally invasive procedure with the availability of tactile
feedback and a three dimensional view which the laparoscopic
minimal invasive procedure lacks. Moreover, the method is
easily reproducible and does not require intense training or
expensive equipment; and also it is free from the worries of
LAVH such as the damage of blood vessels and intestines by
Trochar, accidents by gas, and burns.
The ages of the subjects of this study ranged from 28 to
72 with an average of 42.6 yr, which is comparable to other
reports: 41.9 yr for 3,408 cases of VTH (29), 43.1 yr for TAH,
42.6 yr for LAVH, and 40.6 yr for VTH by Kovac (3).
The parity ranged from 0 to 4 (average 2.0). In terms of
parity, 1 subject (1.4%) was nulli-parous, and 16 (21.9%)
had Caesarean sections. Although these 18 subjects (24.7%)
had no experience of vaginal delivery, the MAVH was possi-
ble. This fact breaks the prejudice and contraindication against
VTH, proving the applicability of the MAVH for women
with a history of caesarean section, and also for those nul-
ligravida and nulliparity.
The body weight of the subjects ranged from 42 to 75 kg
(average: 59.5 kg), and the body mass index ranged from
18.4 to 29.0 (average: 23.6), which is similar to other reports:
23.1 for 71 cases of LH, and 23.8 for 72 cases of TAH by
Olsson et al. (30), and 25.7 for 40 cases of LAVH, and 24.9
for 40 cases of TAH by Kankipati et al. (31) Although obese
patients are reported to have high morbidity due to excessive
tissue damage, bleeding, and infection, 9 subjects (12.3%)
of this study having a BMI over 25 had no problems with
the MAVH. This fact eliminates the concerns about perform-
ing the MAVH for obese patients.
Among the 73 subjects, 40 had a past history of surgery
(Table 2-2). The fact that those 40 (54.8%) subjects had no
problems with the MAVH disproves the previous opinion
(32) that having a past history of operation is a contraindi-
cation against VTH, but supports the opinion of Coulam and
Pratt (33) who reported that a past history of operation is not
a contraindication against VTH.
In terms of operational indications, 60.3% (44/73) were
uterine myoma, followed by 26.0% (19/73) of abnormal uter-Minilaparotomically Assisted Vaginal Hysterectomy 267
ine bleeding, 9.6% (7/73) of dysmenorrhea, and 4.1% (3/73)
of the others. This is largely similar to the previous report
by Summitt et al. (6) with their series of 66.7% of uterine
myoma, 11.1% of abnormal uterine bleeding, 11.1% of
chronic pelvic pain, 3.7% of endometrial hyperplasia, and
others (7.4%), showing uterine myoma was the major indi-
cation, and was followed by bleeding and pain.
In this study, 6 cases (8.2%) developed surgical complica-
tions (Table 4). The ratio of complications is similar to those
in other reports of 7.0% by Kovac (3), and 15.8% by Dicker
et al. (4). The case complicated by bladder perforation had a
past history of repeated Caesarean sections. The bladder perfo-
ration was sutured as soon as the leakage of urine was detect-
ed, and the patient was discharged in 7 days. The case of vagi-
nal vault abscess readmitted in 2 weeks of fever, diarrhea, and
foul odored discharge, which was completely cured after pus
drainage. The febrile complications were improved with self-
limited conservative treatment.
In the term of pathological diagnosis, myoma with ade-
nomyosis accounted for 74.0% (54/73). In this study the per-
centage of uterine myoma with adenomyosis was somewhat
high. However, the result was basically similar to those in
other reports of which the diagnoses were uterine myoma in
23%, endometriosis in 19%, adenomyosis in 16%, adhesive
disease in 11%, benign ovarian cyst in 4%, endometrioma
in 4%, endometrial adenomatous hyperplasia in 2%, endome-
trial polyp in 1%, CIN in 1%, others in 1% (34).
The average uterine mass of this study was 286 g. This is
somewhat larger than 149 g for 71 cases of LH, 159 g for
72 cases of TAH by Kankipati et al. (32), and 248 g for 77
cases of LH by Robertson and de Blok (10). In this study,
the MAVH was successful for the 26 cases (35.6%) with a
uterine mass greater than 280 g, which is the size limit accord-
ing to the instruction given by ACOG (8). Our result indi-
cates that the size of uterus is not a contraindication against
MAVH. For the removal of uterus, morcellations were per-
formed for those heavier than 280 g, which is almost the
same size of a uterus of 12 weeks pregnancy. For those heav-
ier than 500 g, the extraperitoneal abdominal morcellations
were performed because the uterine fundus of these large uteri
protruded in the abdominal cavity.
The operation time ranged from 35 to 142 min: 24.7%
(18/73) of the patients needed shorter than 60 min; 42.5%
(31/73) between 60 and 90 min; 27.3% (20/73) between
90 and 120 min; 5.5% (4/73) over 120 min (Table 7). The
average was 75.8 min, which is similar to 93.1 min for 72
cases of TAH by Ellstrom (35), but significantly shorter than
that of the endoscope-dependent operation methods. Hidle-
baugh and O’Mara (36) spent an average of 139 min for 34
cases of LAVH, and Robertson et al. (10) spent 134 min for
77 cases of LH.
The blood loss ranged from 150 mL to 2,500 mL with an
average of 337.0 (±306.8) mL. In 8 cases (11.0%), transfu-
sion was necessary. The range of the amount of blood trans-
fused was 2-8 pints with an average of 1.5 (±2.2) pints.
Five out of the 8 subjects had rather large uteri weighing
825 g, 825 g, 600 g, 320 g, and 280 g, respectively; and
they were among the first 20 subjects enrolled for this new
operational method. This result illustrates that when the sur-
geon is less adept and the uterus is too big, severe bleeding
can result due to incomplete clamping of uterine vessels.
The bowel function recovery time ranged from 21 to 72 hr
with an average of 45.9 (±12.9) hr. This result is similar to
43 hr for 40 cases of VTH, but faster than 54 hr for 40 cases
of TAH by Kim et al. (37). For comparison, it took an aver-
age of 2.3 days when incisions were smaller than 6 cm, and
2.96 days when incisions were larger than 6 cm (38). A pos-
sible explanation would be that fast resumption of the gas-
trointestinal function is due to less compression, less trauma
to the bowel, and no use of abdominal packing gauges. In
this study, we did not evaluate the pain and the amount of
analgesic needed but nearly all of the subjects of this study
were able to move and walk within 24 hr, and were usually
hospitalized for 5-7 days for postoperative observations and
follow-up. However, a significant number were discharged
in 72 hr on requests by patients. This proves that the recov-
ery after MAVH is fast enough.
The above results indicate that MAVH causes relatively
minor complications and less bleeding with smaller incisions,
less pain, leading to faster recovery, and a small wound, which
will be important when cosmetic concerns are high. It is also
free from the possible accidents of LAVH; damage of blood
vessels or intestines by trochar, accidents by gas, or burns. In
addition to all these advantages, the method of MAVH is
simple and easy to learn, requiring just a short-term practice
and no expensive equipment. Therefore, MAVH is considered
as a safe and effective operational method that could replace
the abdominal hysterectomy in most cases.
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